a? Protein Synthesis:
X2 Making proteins through

R
o) Transcription and Translation
Let’'s Review
What does DNA stand for?

What is the function of DNA?

What is the structure of DNA?

What are the bases in DNA?



What 1s DNA Replication?

What 1s the base-pairing rule for DNA?

Replicate the three DNA strands on "Breaking the Code"

RNA is a nucleic acid that makes proteins
using the instructions from DNA

How is RNA different from DNA?



DNA

RNA

Double Stranded

Adenine - Thymine
Cytosine - Guanine
Deoxyribose sugar

e Single stranded

e Adenine - Uracil (thymine is
replaced by uracil)

» Cytosine - Guanine
 Ribose sugar

y

Three kinds of RNA involved in protein
synthesis

Ribosomal RNA(rRNA), the principle

component of ribosomes.

Ribosomal RNA

Ribosome- cell organelle
that makes proteins



Messenger RNA (mRNA)

Copy of the instructions for making proteins;
from the DNA

Messenger RNA

Transfer RNA (tRNA), carries
amino acids to ribosome

Amino acid o W

Transfer RNA



Step 1-Transcription
DNA is copied to RNA (MRNA)

Transcription occurs in the nucleus of the cell
Copies only one of the DNA strands.

Adenine
B Guanine
Bl Cytosine

Thymine
" Uracil

Transcription rules

ELONGATION

DNA to mRNA

A to U
T to A
C to G
G to C




Let's Practice:

Transcribe the three DNA strands into mRNA on "Breaking the
Code"

ona#t TAC CGG ATG CCA GAT CAAATC
mrna - AUG

This molecule of mMRNA then
passes out of the nucleus and into
the cytoplasm for the second
stage

Messenger RNA
Messenger RNA i trandcribed in the nucleus and
then enters the cytoplasm.

Nucleus

CYTOPLASM



Step 2: Translation: information

from the mMRNA is used to make
proteins

[} Messenger RNA
Messenger RNA is transcribed in the nucleus.

— Lysing

Methionine - ‘ EITrElrmler RNA

The mRANA then enters the cytoplasm and
attaches to a ribosome. Translation begins
at AUG, the start codon. Each transfar RNA
has an anticodon whose bases are
complementary to a codon on the mRNA
strand. The ribosome positions the start
codon to attract its anticodon, which is part
of the tRNA that binds methionine. The
ribosome alse binds the next codon and its

= "

Ribosome

mAMNA

Every three nucleotides in mRNA specify a particular
amino acid.

This nucleotide triplet is called a codon.

The order of bases in a codon determines an amino acid
which in turn determines the protein.
Example: AUG= methionine

. T Folypeptios
A The Polypaptide “Assembly Ling e

The ribosome jains thi two amno acids— J-Q g —
methionine and phenylalanine—and breaks the \0- ' —

bond between methioning and fis IRNA. The

tRMA fioats away from the rbosoma, aliowing the | s
ribagamie to bind anather IAMA, The ribasoms: -
moves along e mAMNA, binding new ANA
molacules and amino acks.

i

[ compieting the Polypeptide
The prooess continues unlil Ma ribasome
raaches one of the thres stop codons.
Tha result is a complate polypeptida,




Circular Codon Chart

Rectangular Codon Chart

FIRST Second Letter
LETTER
1 o
U C A G Letter |
" PHE SER TYR CYs U
U PHE SER TYR CYs C
LEU SER STOP STOP A
| LEU SER STOP TRY G
C [ LEU PRO HIS ARG U
LEU PRO HIS ARG C
LEU PRO GLN ARG A
LEU PRO GLN ARG G
A I1SO THR ASN SER 4]
150 THR ASN SER c
IS0 THR LYS ARG A
MET THR LYS ARG G
G VAL ALA ASP GLY 4]
VAL ALA ASP GLY o
VAL ALA GLU GLY A
VAL ALA GLU GLY G




The tRNA has an anticodon, which is a
three nucleotide sequence, which are
complementary to mRNA codons.

Amino acids are added to the growing
protein chain until the stop codon is reached.

1D Transter RNA

Translation begins at AUG, the stat codon. Each
tramafer RNA has an anticodon whose bases are
complementary to the baver of 2 codon onthe
MRNA strand. The iboworme positions the star
codon to attract its anticodon, which is part of the
tRNA that binds methionine. The fbosome slio
binds the next codon and ity anticoden
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